Transition of patients from pediatric to adult health care is often misconstrued as identical to transfer. However, transition has been defined in the literature as the long process of graduated independence which may or may not result in the actual transfer of care. 1 As patients with pediatric onset conditions, such as cystic fibrosis and congenital heart disease, increasingly survive childhood, medical communities have been forced to consider these growing populations of adult patients still receiving care in the pediatric setting. Over the past 2 decades, pediatric medical societies have developed consensus statements and recommendations based on expert opinion regarding age-appropriate care and developmental milestones for patients with special health care needs. [2] [3] [4] Data-driven analysis, particularly regarding outcomes, is unfortunately scarce. 5, 6 There is far less literature on transition in the surgical fields. There are no current guidelines or recommendations from any of the pediatric orthopaedic professional organizations. Any future recommendations should take into account the knowledge and perspectives of practicing providers, thus we felt it important to discern the pediatric orthopaedic provider perspective on transition of care of patients with pediatric-onset orthopaedic conditions into adulthood. Information about practice type of the provider, policies of his/her institution, and type of institution (free-standing pediatric hospital or general hospital) will be needed to understand the current variability that presently exists for the care. It would also be helpful to understand the perspectives of the providers that may influence some of the disparities. It is also important to determine if provider compensation, demographics, or hospital financial considerations are factoring into decisions about caring for older patients in a pediatric setting.
Elaborating which diagnoses are problematic to transfer can allow focus on these patients in a thoughtful consistent way and allow the organizations to help providers understand which patients are better served in adult settings and which are better served by receiving adult-based care in pediatric settings. Understanding the perspectives of providers regarding triggers for transfer and age limits can allow discussion as to whether these current practices are best for patient care. Institutional policies may be challenged by national data or societal guidelines. This study is gathering information that will be helpful in national discussions in determining ideal practice for adult patients with pediatric onset conditions.
METHODS
An internet-based survey was conducted among members of the Pediatric Orthopaedic Society of North America (POSNA) and the Pediatric Orthopaedic Practitioner Society (POPS) to determine their perceptions of transitioning patients from pediatric to adult health care. Formal approval for conducting the survey was obtained from the Evidenced Based Medicine Research Committee of the POSNA and the Board of Directors of the POPS and the study was approved by the Committee on Clinical Investigation (Institutional Review Board) at Boston Children's Hospital.
An email invitation to participate in the study including a secure link to the questionnaire was sent to the entire membership of both organizations. Members were informed that participation in the study was voluntary. Responding to the survey implied consent thus ensuring complete anonymity of answers and even participation. Data collection was undertaken from June 2014 until August 2014. After the initial invitation, reminders were sent by email to the 1200 member distribution list for POSNA and 113 members of POPS.
Measure
The Survey of Pediatric Orthopedics Surgeons Regarding Transition of Surgical Care of Patients was designed for this study and includes information adapted from previous published studies examining the perceptions of transitions from pediatric to adult health care in pediatric specialty providers and pediatric surgeons. 7, 8 Content for this questionnaire was based on the literature and was reviewed by the authors with expertise in pediatric orthopaedics. The instrument was then reviewed and approved by the Committee on Evidence Based Practice of POSNA.
The questionnaire contains 19 items and is broken down into 4 categories: (1) provider demographic information; (2) transitional patient population; (3) process of surgical transition; and (4) transfer of medical information. Items related to the provider's demographics include; age, sex, years in practice, practice model, and professional setting. Items related to the transitional patient population category include questions related to the age range of patients with specific age categories enumerated, cut-off ages, and types of conditions for which the surgeon has operated on in patients over the age of 25 years. Items included in the process of surgical transition category include current triggers for transition, the type of contact needed to the adult provider for whom the patient is being transferred, and the barriers to transition. Items related to the transfer of medical information category include methods of communication with the adult provider and who is responsible for providing medical summaries.
Statistical Analysis
Provider demographics and responses regarding transition, patient population characteristics, process of surgical transition characteristics, and the transfer of medical information were compared between groups. Ordinal characteristics were compared using WilcoxonMann-Whitney tests and the Cochran-Armitage test for trend and categorical characteristics were compared using w 2 tests. In addition provider characteristics were analyzed for any possible effect on age cutoffs for new, subspecialty referral, existing, and emergency department patients for all providers and across response groups using the Wilcoxon-Mann-Whitney test as well as the Kruskal-Wallis test.
Using the Borda count method we assessed the outcomes of rankings of barriers to transfer by assigning each answer choice, for each subject, a number of points corresponding to the number of choices ranked lower. The Borda method takes into account all of the rankings for each barrier, not just the top ranked barrier. A modification of the Borda method was used that assigned a fraction of a point for each choice that was ranked lower. This method reduces the impact of subjects who may have selected later items at random because they were required to rank all 10 items completely. Owing to the small sample size in the POPS group, an aggregated ranking analysis was not possible between groups. The frequencies of selected rankings for each group were compared, however, using the Wilcoxon-Mann-Whitney test.
RESULTS

Demographics of Providers
The 326 POSNA respondents represent 27% of the membership. The majority were male (n = 263, 81%), below the age of 55 years (n = 204, 62%) and were distributed across experience levels. Over 90% of the respondents still perform surgery, provide care in both the ambulatory and inpatient settings, and teach students, residents, and fellows. A smaller percentage have administrative responsibilities which are >25% of their time (n = 72, 22%) and more than half conduct research (n = 206, 63%). This is very similar to POSNA membership as a whole, with 72% conducting research.
The respondents are very similar to the general POSNA membership. An analysis of the pediatric workforce from the POSNA Practice Management Committee in 2014 reported POSNA sex distribution as 81% males, with a similar age range (J.R. Sawyer, personal oral communication, 2014). The breakdown of compensation is similar, with respondents compared with full membership having salary structure of salary only (27% vs. 35%), salary with incentives (47% vs. 30%), and productivity only (22% vs. 31%). Respondents were at free-standing hospitals 62% compared with full membership having 56% in this setting. The only major difference seen was that 50% of respondents report working in a pediatric orthopaedic practice, whereas only 35% of the total membership reports this practice type. Slightly more POSNA members do research (72%) compared with respondents (63%). The POPS respondents represent 24% of their membership. This group is significantly younger and has higher percentage of females than POSNA respondents. Table 1 further delineates the demographic information of both study cohorts.
The vast majority of POSNA respondents (92%) care for patients through the age of 22 years. Many provide care through various older age groups and 35% even report caring for patients above age 40 years. Respondents who continue to care for patients over the age of 30 years did not differ by sex (34% of females vs. 35% of males).
There were statistically significant differences between the numbers of patients over the age of 30 years seen in different practice models. Respondents who worked in a fully salaried model reported fewer of these adult patients compared with those working in other types of payment structure (P < 0.001). Similarly, respondents working in free-standing children's hospitals reported fewer patients over 30 years old compared with nonchildren's hospital settings (P < 0.001). There was no statistically significant difference between respondents working in a profit versus nonprofit institution (P = 0.59).
Many POSNA respondents reported having similar age cut-off for different types of patients. For new referrals, 64% had a cut-off with the mean age of 18.3 (± 4.1 y); 58% had a cut-off for subspecialty referrals at a mean age of 18.4 (± 4.3 y); but only 40% had cut-off for existing patients (mean 19.6 ± 4.7 y). The most common (66%) was a cut-off for emergency department patients at a mean of 17.6 (± 4.1 y).
Diagnoses of Older Patients
The most common surgically treated conditions in patients over the age of 25 years were: (1) neuromuscular disorders (44%) including surgical intervention for hip subluxation/dislocation (31%) and scoliosis (25%); and (2) genetic disorders (26%). Developmentally delayed adult patients also made up a large group of patients (27%) as did young adults undergoing trauma or fracture care (25%). Table 2 outlines the full listing of diagnoses treated in patients over the age of 25 years.
Triggers and Barriers to Transfer to Adult Care
The top 3 triggers reported by POSNA members are adult comorbidities (n = 183, 56%), transition to adult medical specialists (n = 174, 53%), and institutional policy (n = 161, 50%). Providers working in free standing children's hospitals were significantly more likely than those in other facilities to transfer patients to adult care at the time of marriage, college graduation, transfer to the care of an internist or due to institutional or governmental policy. All respondents had similar perceptions of barriers for transfer to adult-centered care, with the 3 highest ranked as (1) lack of qualified adult providers familiar with disease process or operation; (2) institutional policy; and (3) on-going active surgical issues not amenable to transfer (Table 3) .
Process of Transfer to Adult Care
POSNA respondents felt written summaries were needed to transfer medical information "sometimes" (37%), and "occasionally" (13%), but a few (4%) felt "always." Most respondents (59%) felt direct communication was needed for a "select group of patients" although 22% felt it was needed for "all patients." Current orthopaedic providers are held responsible by many (67%) for transfer of the written summary; however, responsibility was also assigned to patients (38%), parents (29%), and primary care providers (15%) for the written summary. After transfer, many providers (55%) remain in contact with previous patients through phone calls (23%), email (31%), cards (27%), and even office visits (22%). The POPS respondents shared the same views on the transfer of medical information as the POSNA respondents.
DISCUSSION
We found that 70% of pediatric orthopaedic providers report caring for patients over the age of 25 years, particularly those with congenital or developmental conditions. This has clearly impacted our children's hospitals in terms of subspecialty care requirements, room allotments, services provided, and financial allocations and benefits.
From this survey, the most common adult patients still receiving care by pediatric orthopaedic subspecialists are those with neuromuscular, genetic, and congenital disorders. In addition, adult patients with persistent problems with developmental dysplasia of the hip and scoliosis are still receiving surgical care by their pediatric orthopaedic surgeons either in children's hospitals or affiliated adult hospitals.
The most common transfer triggers were medical comorbidities, medical care transfer to an internist, and institutional or governmental policy. A recent national study of pediatric surgeons similarly listed the most common triggers as being the transfer to adult medical providers (80%) and adult comorbidities (70%). 8 Life milestones such as marriage, pregnancy, graduation from college or high school do not seem to prompt transfer. A survey of 400 providers across specialty and discipline found similar results in one freestanding hospital. 9 Institutional policy, usually based on age, is one of the few triggers that can be anticipated in advance but has the connotation of being imposed by an outside source. This leaves pediatric orthopaedic providers in an uncomfortable position of having little control over the transfer of patients they have typically known for a long time.
One commonly cited barrier to transfer of care is the perceived lack of qualified adult providers who are familiar with specific pediatric-onset conditions. One survey 10 showed that only 15% of internists were comfortable caring for cystic fibrosis patients and 38% caring for sickle cell disease patients. Okumura et al 11 showed that more internists than pediatricians (24% vs. 12%) felt their training was a limitation caring for these pediatric-onset disease patients in their own practice. However, more internists than pediatricians felt it would be easy to find an appropriate primary care provider for a patient with childhood onset disease (51% vs. 38%). 10 The issue of finding adult providers who are capable and willing to care for these patients can be problematic in many settings. One study 12 reported that only 44% of primary care internists and family practitioners were either "willing" or "enthusiastic" about accepting young adults with special health care needs. Information about specialists is scarce.
It is important to remember that pediatric surgical specialists are trained in adult care for years during residency before moving to pediatric fellowships, in contradistinction to pediatric medical specialists who exclusively train in pediatric settings after medical school. Thus, comfort in caring for adult patients can be markedly different between surgical and medical colleagues in the same institution. This heightens the need for surgical providers to be involved with the national and local discussions regarding transition of care as well as writing specialty-specific recommendations.
Expertise of the surgical provider is not the only consideration. Other aspects of adult practice might be better suited for chronic conditions such as the increased availability of pain specialists and physical or occupational therapy appropriate for adults. Although psychiatric care, social work and nutrition were equally available, 11 disability and employment counseling are more common in the adult care setting.
For many congenital conditions, there can be confusion as to the appropriate realm of care in the adult world. A recent study of patients with cerebral palsy in Scotland found a very disjointed and uncoordinated transition process, coupled with a wide variation in adult care providers. 13 A similar study of patients with osteogenesis imperfecta transferred to adult care in the Canadian system outlines systemic challenges. 14 However, one Australian orthopaedic group discussing transition of cerebral palsy patients to adult care advances the argument that the codification of information for transfer is helpful and can be used as a cornerstone for quality improvement initiatives and clinical research in addition to clinical care. 15 Ideal care may require new adult models of care, incorporation of adult care in pediatric facilities, and/or more patient education and coordination.
This study is the self-reported information of orthopaedic providers and reflects the perceptions rather than factual information. Social desirability bias may have led respondents to overestimate their transition preparation and underestimate the number of older patients. Providers who are more interested in the process of transition may have answered at a higher rate. The anonymous nature of the survey does not allow analysis of the nonresponders. The low response rate, typical of surveys, may limit generalizability to all orthopaedic providers.
This study provides an overview of how pediatric orthopaedic providers are currently practicing and handling transitions of care. It can inform national discussions as to the ideals regarding when and which patients should transfer. This study does not set out to establish timelines but is a starting point for discussions regarding the ideal transition and transfer. Having a transparent and expected time for transfer will help patients, families, and providers. Right now, there is marked variation of transitional care. Pediatric orthopaedic providers should help create national and local expectations for ideal transitions, which may involve the creation of new adult models of care, incorporation of adult models into pediatric facilities, or better patient/provider/parent education regarding transition. 
